Hunger-satiety signals in patients with Graves' thyrotoxicosis before, during, and after long-term pharmacological treatment.
Patients with Graves' thyrotoxicosis lose weight despite increased appetite and food intake, thus suggesting a disturbed balance between energy intake and expenditure. Underlying mechanisms are not fully elucidated. The objective of this study was to investigate whether hormonal factors, known to affect hunger/satiety, change significantly over time as pharmacological treatment turns hyperthyroidism into euthyroidism. For that purpose 11 patients with Graves' thyrotoxicosis were given thiamazole and l-thyroxine for 18-20 mo. They were investigated on three occasions: Test 1: before pharmacological therapy; Test 2: during medication; Test 3: a few months after conclusion of the pharmacological treatment. Sixteen healthy subjects were also investigated for comparison. The participants were fasted overnight. Blood samples for determination of plasma glucose and serum concentrations of free T3 and T4, TSH, albumin, cortisol, insulin, GH, IGF-1, IGFBP-1, leptin, and ghrelin were drawn in the morning from an antecubital vein. Laboratory data obtained in test 1 were statistically compared with those in tests 2 and 3. The study showed that the free T3 level declined from 42.8 +/- 4.3 pmol/L in test 1 to 6.0 +/- 0.8 pmol/L in test 2 (85 +/- 2% decline), and 5.5 +/- 0.3 pmol/L in test 3 (86 +/- 2% decline). The free T4 level fell concomitantly from 65.2 +/- 4.8 to 16.6 +/- 1.7 and 14.4 +/- 1.2 pmol/L. The glucose level was significantly higher during hyperthyroidism (test 1) than during euthyroidism (tests 2 and 3), whereas cortisol, insulin, GH, IGF-1, and leptin levels were similar. The IGFBP-1 level was initially high (48.8 +/- 8.5 microg/L in test 1), but with a relative decline in free T3 of 85 +/- 2% (test 2) the IGFBP-1 level declined by 34 +/- 13%, and with a free T3 decline of 86 +/- 2% (test 3) the binding protein fell by 39 +/- 29%. This brought about increased IGF-1 bioavailability as reflected by a rising IGF-1/IGFBP-1 ratio from 5.1 +/- 1.1 to 13.8 +/- 2.9 (p < 0.01). The ghrelin level was low (2454 +/- 304 ng/L) in test 1. It increased to 3127 +/- 397 ng/L in test 2 (p < 0.05), and to 3348 +/- 279 ng/L in test 3 (p < 0.01). Both ghrelin secretion and IGF-1 bioavailability are low in patients with untreated thyrotoxicosis, but increase markedly as pharmacotherapy makes them euthyroid. These metabolic changes may be caused by the transition of hyperthyroidism into euthyroidism rather than by the pharmacotherapy per se, since the metabolic changes prevailed also in the posttreatment period.